Myocardial dysfunction in the patient with sepsis.
The nature of myocardial dysfunction during sepsis and septic shock has been investigated for more than half a century. This review traces the evolution of scientific thought regarding this phenomenon during this period with particular emphasis on the current understanding of both the clinical manifestations and the molecular/cellular basis of septic myocardial dysfunction in critically ill patients. Current data suggest, contrary to older literature, that patients with septic shock develop a hyperdynamic circulatory state after fluid resuscitation and maintain this hyperdynamic circulatory state until death or recovery. Overt myocardial depression, as manifested by decreased cardiac output, is decidedly uncommon, even in the preterminal phase. Nonetheless, myocardial depression, as evidenced by biventricular dilation and depression of the ejection fraction, can be demonstrated in most patients with septic shock by using either radionuclide cineangiography or echocardiography. Depression is reversible over the course of 7 to 10 days in survivors. Available evidence suggests that myocardial hypoperfusion is not responsible for septic myocardial depression, because examination of humans with septic shock demonstrates increased myocardial perfusion, and animal models of septic shock appear to maintain myocardial high-energy phosphates. A circulating factor or factors, including the cytokines tumor necrosis factor alpha and interleukin-1beta, appear to have a significant role in the phenomenon. In addition, septic myocardial depression appears to be mediated in part through combinations of nitric oxide-dependent and -independent alterations of basal and catecholamine-stimulated cardiac myocyte contractility.